Three distinct molecular species of proteoglycan synthesized by the rat limb bud at the prechondrogenic stage.
To characterize proteoglycans in the prechondrogenic limb bud, proteoglycans were extracted with 4 M guanidine HCl containing a detergent and protease inhibitors from Day 13 fetal rat limb buds which had been labeled with [35S]sulfate for 3 h in vitro. About 90% of 35S-labeled proteoglycans was solubilized under the conditions used. The proteoglycan preparation was separated by DEAE-Sephacel column chromatography into three peaks; peak I eluted at 0.45 M NaCl concentration, peak II at 0.52 M, and peak III at 1.4 M. Peaks I and III were identified as proteoglycans bearing heparan sulfate side chains. The heparan sulfate proteoglycan in peak III was larger in hydrodynamic size than the proteoglycan in peak I. The heparan sulfate side chains of peak III proteoglycan were smaller in the size and more abundant in N-sulfated glucosamine than those of peak I proteoglycan. Peak II contained a chondroitin sulfate proteoglycan with a core protein of a doublet of Mr 550,000 and 500,000. The chondroitin sulfate proteoglycan was easily solubilized with a physiological salt solution and the heparan sulfate proteoglycan in peak I was partially solubilized with the physiological salt solution. The remainder of the proteoglycan in peak I and the heparan sulfate proteoglycan in peak III could be solubilized effectively only with a solution containing a detergent, such as nonanoyl-N-methylglucamide. This observation indicates the difference in the localization among these three proteoglycans in the developing rat limb bud.